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ABSTRACT
Objective: The present study sought to identify and verify unique classes of firearm
owners that exist within the United States (US) and to determine the sources that each
class deemed credible to discuss safe firearm storage for suicide prevention.
Methods: The study is composed of three parts, each with its own unique sample. Part 1
(N = 1,018) utilizes a nationally representative sample of firearm owners. Part 2 (N =
1,064) consists of firearm owners from Mississippi, Minnesota, and New Jersey. Lastly,
Part 3 examined the samples from Mississippi (n = 308), Minnesota (n = 379), and New
Jersey (n = 378) separately.
Results: Four unique classes of firearm owners were identified in Sample 1 and replicated
in Sample 2: the multiple firearms class, single handgun class, few firearms class, and
long-gun class. The multiple firearms class and handgun class replicated in the
Mississippi, Minnesota, and New Jersey samples. The few firearms class replicated in the
Mississippi sample, and the long-gun class replicated in the Minnesota sample. The
classes differed on several indicator variables, and additional differences were examined
between the classes. Although many of the classes differed in the ranking of credible
sources, a combination of The American Foundation for Suicide Prevention, law
enforcement officers, family members, physicians, and veterans were ranked as the top
three most credible sources among all classes.
Conclusions: The present study provides evidence of the heterogenous nature of firearm
owners in the US. Findings from this study can be utilized to better understand the
subgroups of firearm owners and their unique preferences and habits. Additionally, the
findings from the credible sources analyses can be leveraged to create more effective safe
iii

firearm storage messaging. Creating more effective and personalized messaging on
firearm safety for suicide prevention may increase adherence with safe storage
suggestions and ultimately reduce suicide rates.
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CHAPTER I - INTRODUCTION
Background
Suicide is a profound public health concern within the United States (US). Over
the last 18 years, the US has seen a 33% increase in suicide rates, and in 2018 alone over
48,000 individuals died by suicide (Center for Disease Control and Prevention [CDC],
2020). Given the staggering and increasing rates of suicide, researchers have sought to
further understand method selection. Firearms are used in less than 5% of all suicide
attempts but account for 51% of all suicide deaths (CDC, 2020). They are the most lethal
method, resulting in an 85-95% fatality rate (CDC, 2020). Given the high lethality and
availability of firearms within the US, means safety efforts focused on firearms can
reduce suicide rates.
Means safety is defined as rendering methods for suicide less lethal or readily
available. Outside the US, firearm means safety has been shown to lower rates of suicide.
For example, the Israeli Defense Force saw a 40% reduction in young service member’s
suicide rates when they instituted a policy that did not allow them to take their weapons
on leave (Lubin, et al., 2010). Prior research within the US has found that secure firearm
storage protects against suicide attempts (Grossman et al., 2005), while unsafe storage
increases the risk of dying by suicide (Dempsey et al., 2019). It should be noted,
however, that interpreting findings related to the impact of safe firearm storage is
complicated by the fact that previous studies have varying definitions of secure storage.
For example, one study conceptualized secure storage as locked and unloaded, while
another defined it as unloaded, in a secure location, with a locking device (Karras,
Stokes, Warfield, Barth, & Bossarte, 2019; Butterworth, Daruwala, & Anestis, 2018).
1

Even though research has found that unsecure firearm storage increases risk for
suicide, many firearm owners do not engage in secure storage. One potential reason for
their reluctancy may be because the message is not coming from a source they perceive
as credible. Therefore, the words used in messages and who delivers them may decrease
their effectiveness. In order to determine ways to increase compliance with secure
storage, research has examined both the message itself and the person who delivers the
message. A study by Pallin and colleagues (2019) found that the words used in messages
matter; specifically, using “firearm” instead of “gun” is important. Other studies
examined who firearm owners deem most credible to discuss firearm safety (Crifasi et
al., 2018; Anestis, Bond, & Bryan, under review). Crifasi and colleagues (2018) found
law enforcement, hunting or outdoor organizations, and active duty military to be good or
excellent sources to discuss secure storage, while celebrities and physicians were the least
preferred sources. These findings suggest that those who are commonly tasked with
engaging in conversations about firearm safety for suicide prevention (e.g. physicians)
are not viewed as credible by firearm owners. Although this study yielded informative
results, it treated firearm owners as a homogenous group and did not explore individual
differences. Anestis and colleagues (under review) began to address this gap by
examining the differences in source preference by race and gender. The study found law
enforcement, military veterans, and current military personnel to be the top-rated source
among the total sample and the subsample of those who identify as White. On the other
hand, firearm owners who identified as Black rated law enforcement, family members,
and current military personnel to be the top three most credible sources. Although Black
firearm owners rated law enforcement as the most credible source, the mean ranking of
2

law enforcement was significantly lower among Black firearm owners relative to White
firearm owners (Anestis, Bond, Byran, & Bryan, under review). These findings highlight
that a one-size fits all approach to safe storage messaging is likely ineffective and may be
a reason for the lack of engagement.
Treating firearm owners as a heterogenous group will allow for more specific,
targeted, and effective safe storage messages. However, currently there is not a clear
understanding of the subgroups of firearm owners that exist within the US. A study by
Butterworth and colleagues (under review) extended upon the work of Pallin et al. (2019)
and found notable differences between subgroups of firearm owners. Specifically, firearm
owners who associated firearms with safety and who received gun culture friendly
messaging were more open to engaging in safe storage. On the other hand, firearm
owners who associated firearms with danger and who received gun culture friendly
messaging were less open to engaging in safe storage (Butterworth, Anestis, & Bond,
under review). These findings suggest that for some firearm owners, receiving gun
culture friendly messaging was off putting, further indicating that not all firearm owners
are alike.
Further highlighting the heterogeneity of firearm owners, another study conducted
a latent class analysis and found that a five-class solution distinguished firearm owners
from one another. These classes differed on multiple variables, but some of the most
notable were number of firearms owned, type of firearms owned, reason for ownership,
and storage habits (Schleimer et al., 2020). One class especially stood out from the others
and was comprised of individuals who owned five or more firearms, owned for
protection, stored their firearms less safely, and owned high capacity and assault type
3

firearms (Schleimer et al., 2020). Bryan and colleagues (2020) expanded upon this
research by using a latent class analytic approach and reporting three unique subgroups of
US firearm owners. Class one differed from the other two classes in multiple ways. Those
in class one were less likely to endorse reason for ownership other than for personal
safety or protection. Those in class two and three were more similar to one another in
terms of their reason for ownership. However, class three was more likely to own
firearms for competition and recreational reasons. Class one was more likely to own one
firearm, while class two owned two to three of each type of firearm, and class three
owned five or more of each type of firearm. Given these findings, reason for ownership,
number of firearms, and type of firearms are important variables for distinguishing
subgroups firearm owners from one another. After establishing the classes, Bryan and
colleagues (2020) examined if there were demographic and suicide-related variables that
differed between the classes. They found that class one differed from class two and three
more than class two and three differed from one another. Specifically, compared to
classes two and three, class one had the lowest amount of White men, military members,
were less likely to have grown up with firearms, were older when they first shot firearms,
were less likely to have acquired their first firearm as a gift, and were less likely to report
planning to acquire more firearms. Members of class three were more likely to have shot
their first firearm prior to age 10 than members of class two. Additionally, class three had
the highest rates of suicidal thoughts and behaviors; but it is important to note that there
was only a significant difference for preparatory behavior (Bryan, Bryan, & Anestis,
2020). The studies by Schleimer and colleagues (2020) and Bryan and colleagues (2020)
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provide substantial support for including reason for ownership, type of firearm, and
storage habits into the present model.
Although previous studies examined demographic factors or intrapersonal
variables that might influence suicide risk, they did not include these variables in their
latent class analytic model. The present study will address this gap by including several
demographic - gender, race, and rurality – and intrapersonal - perceived threat and
suicidal ideation – variables into the model. Additionally, this study extends upon
previous research by determining if the classes we find replicate in other samples; and the
present study will examine if the classes differ in terms of who they perceive as credible
to discuss secure firearm storage for suicide prevention. Results from this project will
allow for safe firearm storage messaging to be customized to different subgroups of
firearm owners and use the messengers that each subgroup prefers, which may increase
adherence with safe storage recommendations. As described below, each of the variables
included in the present study has been found to differentiate firearm owners from one
another in previous research.
Variables
Gender
Although more men own firearms than women (Hepburn, Miller, Azrael, &
Hemenway, 2007); a recent study found that 12% of American women own a firearm
(Wolfson, Azrael, & Miller, 2020). Female firearm owners are an often-overlooked
subgroup that differs from men on many firearm variables, such as type of firearm owned
(Wolfson, Azrael, & Miller, 2020) and reason for ownership (Johnson, Runyan, CoyneBeasley, Lewis, & Bowling, 2008). However, findings have been contradictory. Within a
5

sample of married women with children, a majority of women owned a firearm for
hunting and/or target shooting, followed by protection (Johnson, Runyan, CoyneBeasley, Lewis, & Bowling, 2008). A study conducted with US firearm owners found
women were more likely than men to own a firearm for protection (Azrael et al., 2018);
however, Wolfson and colleagues (2020) also conducted a study with US firearm owners
and found that men and women do not differ in their reason for ownership.
Another firearm specific variable that may differ by gender is storage habits,
however, here again findings have been inconsistent. A study by Azrael and colleagues
(2018) found that compared to men, women were more likely to keep one firearm loaded
and unlocked. Simonetti and colleagues (2018) examined a sample of veteran firearm
owners and found that men are more likely to store firearms loaded and unlocked
compared to women. Yet, another found that there are no sex differences when it comes
to firearm storage habits (Wolfson, Azreal, & Miller, 2020). The inconsistencies between
these studies may be because gender was considered in isolation; and other factors (e.g.
race) may impact the relationship between gender and firearm specific variables and
those factors themselves may have varied across prior samples, resulting in inconsistent
findings regarding gender. The present study takes an important step forward by not
examining gender (or any other variable) in isolation but rather by considering how these
variables may cluster together and relate to firearm ownership characteristics
simultaneously.
Race
The American firearm owner is commonly depicted as White and from a research
perspective not much is known about the impact of race on firearm ownership.
6

Furthermore, the research that has been done has reported inconclusive findings. Some
studies have found that race does not impact firearm ownership (e.g. Haught, Grossman,
& Connel, 1995), while others found that those who identified as White were more likely
to own firearms (e.g. Farah, Simon, & Kellermam, 1999). Even though the research on
race and ownership is inconclusive, there is evidence that subgroups of firearm owners
may differ by race. Anestis and colleagues (under review) found that on average, Black
firearm owners ranked law enforcement, hunting and outdoor organizations, and the
National Rifle Association as significantly less credible sources on firearm storage than
did White firearm owners. These findings suggest that firearm owners from different
racial backgrounds have different preferences. Additionally, it highlights that messages
that target White firearm owners may not be as effective for increasing safe storage
among Black firearm owners. Although there has been research on this topic, the findings
are somewhat limited.
It is important to consider how systemic imbalances, such as neighborhood safety,
may impact the relationship between race and firearms. Additionally, firearm suicide
rates among men who identified as Black increased from 5.52 per 100,000 in 2000 to
6.22 per 100,000 in 2018 (CDC, 2020). Given the rise in suicide by firearm among men
who identify as Black, an understanding of the impact of race on firearm variables is
essential to prevent firearm suicides. Understanding the subgroups of firearm owners
from different racial backgrounds that exist will allow for a more comprehensive
understanding of the US firearm owner, as well as more targeted safe storage
interventions.
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Residential Location
Research has found firearm ownership to be higher among rural residents than
inner city residents (Drongowski, Smith, Coran, & Cullen, 1998; Johnson, CoyneBeasley, & Runyan, 2004). Specifically, 55.9% of firearm owners live in rural counties
(NORC, 2015). However, the remaining 45.1% live in urban or suburban settings
(NORC, 2015) indicating that a high percentage of firearm owners are not rural residents.
These ownership rates are directly in contrast with the living situation of most
Americans, as only 19.3% of the US population lives in rural environment (US Census,
2016). Firearms are present in all residential settings; however, there are important
differences between rural, suburban, and urban firearm owners. For example, among a
sample of firearm owning military veterans, urban residents were more likely to store
their firearm loaded and unlocked compared to rural residents (Simonetti, Azrael,
Rowhani-Rahbar, & Miller, 2018). It is important to consider that this study did not
examine reason for ownership, and it is likely that those who live in more urban settings
are less likely to own firearms for hunting. Furthermore, the reason for owning a firearm
may impact storage habits; for example, owning a firearm for protection may lead to one
storing a firearm less safely compared to owning a firearm for recreation (Butterworth,
Daruwala, & Anestis, 2020). A better understanding of how level of rurality impacts
firearm specific variables and interacts with reason for ownership is important for
understanding storage habits.
Perceived Threats
Recent research has examined the relationship between perceived threats and
firearm ownership, acquisition, and storage. A study by Bryan and colleagues (2020)
8

found that, among firearm owners who own firearms for protection, threat expectancies
and suicidal ideation were higher among firearm owners who planned to acquire more
firearms in the next year compared to non-firearm owners and those who owned for
reasons other than protection. These findings further highlight that those who own
firearms for protection represent a unique subgroup of firearm owners. Additional
research on perceived threats found a relationship between fear of crime and owning a
firearm for protection (Warner & Thrash, 2019), which suggests perceptions of safety in
the immediate environment may influence the thought process involved in the decision to
acquire firearms. Another study found that higher fear among non-gun owners leads to
purchasing a firearm (Hauser & Kleck, 2012), highlighting that fear more broadly may be
a driving force behind purchasing a firearm. Those who are experiencing higher
perceived threats may feel a decrease in anxiety after purchasing a firearm, reinforcing
their need to acquire firearms, a point consistent with recent research demonstrating a
uniquely positive association between positive and negative affect among protective
firearm owners intending to purchase a firearm within the next twelve months (Bryan,
Anestis, and Bryan, 2020). The research in this area could be further strengthened by
understanding how threat perceptions align with other intrapersonal factors (e.g. rurality)
in subgroups of firearm owners.
Suicidal Thoughts
A history of suicidal ideation has been shown to be associated with many of the
previously listed factors and has also been shown to differentiate firearm owners from
one another. For example, military service members who reported lifetime suicidal
ideation were significantly more likely to store their firearms unsafely than were those
9

without lifetime ideation (Anestis et al., 2020). Another factor found to be associated
with suicidal thoughts is reason for ownership; specifically, those who own a firearm for
protection have been shown to report higher rates of suicide-related behavior (Bryan,
Bryan, & Anestis, 2020). A majority of the research examining suicide and firearms has
focused on suicide attempt survivors and suicide decedents (e.g. Anestis, 2016). For
example, studies have found that all suicide decedents who own a firearm do not use a
firearm in their suicide death (Anestis, Khazem & Anestis, 2017); indicating that there
are differences in how firearm owners view their firearms and their propensity to use
them in a suicide attempt. Generally, firearm ownership is not associated with suicidal
thoughts. However, understanding the differences in firearm owners’ suicidal thoughts
may be important for better understanding the differences in how firearm owners think
about and interact with their firearms. The inclusion of this variable in the present study
will help us better conceptualize variability among US firearm owners.
Present Study
There are innumerable variables that may differentiate classes of firearm owners.
However, the present study focuses on demographic and firearm variables as well as a
selection of intrapersonal variables that may impact suicide risk. In order to determine
classes established in the LCA relate differently to external correlates, we will assess if
there are between class differences in terms of education level, marital status, having
children in the home, plan to acquire firearm, openness to secure firearm storage,
capability for suicide, and perceived neighborhood safety. Previous studies have used a
similar approach to examine how categorical and continuous variables that are not part of
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the latent class analysis differ between classes (Bryan, Byran & Anestis, 2020; Luk et al.,
under review).
To accomplish this task, we will first run an exploratory latent class analysis in a
large (n = 3,500) national sample of US firearm owners matched to 2010 Census data.
Given the exploratory nature of the first latent class analysis, no formal hypotheses are
stated. We will then conduct a confirmatory latent class analysis in a second large sample
of US firearm owners matched to 2010 Census data, this time derived from three specific
states: New Jersey, Mississippi, and Minnesota. For the second latent class analysis, it is
hypothesized that the classes will closely resemble those from the first latent class
analysis. We will then run the same confirmatory latent class analysis in each of the three
individual states, thereby examining variability of fit across areas of the country that
differ dramatically in terms of demographics, culture, firearm ownership rates, and
firearm death rates.
As mentioned above, firearm owners may not be engaging in safe storage for
suicide prevention because the safe storage messages do not resonate with them. In order
to build upon two previous studies (Crifasi et al., 2018; Anestis, Bond, Bryan, & Bryan,
under review), the present study will also examine the sources that each class of firearm
owners deem most credible to discuss firearm safety for suicide prevention and will build
upon previous research by including additional sources (e.g. The American Foundation
for Suicide Prevention, The National Shooting Sports Foundation). We will conduct this
analysis utilizing the second sample. Understanding who each class of firearm owners
deem most credible to discuss firearm safe storage for suicide prevention can lead to
better firearm safety advertisements, and hopefully increase safe storage among firearm
11

owners. Given the exploratory nature of this, no hypothesis regarding which classes
would prefer to hear from which sources has been generated.
The present study fills an important gap by determining subgroups of firearm
owners that exist within the US. Results from this study will provide evidence of the
heterogenous nature of firearm owners and can help increase the effectiveness of safe
firearm storage messaging for suicide prevention.
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CHAPTER II - METHOD
Overview
The present study is composed of three parts. Part 1 aims to identify classes of
United States (US) firearm owners in an existing data set in order to determine what
factors (i.e., demographic variables, firearm storage methods, and suicidal thoughts)
differentiate classes of firearm owners from one another by conducting exploratory latent
class analyses. In Part 2, confirmatory latent class analysis will be conducted on a new
sample to validate the classes found in Part 1 and determine the sources firearm owners
deem the most and least credible to discuss safe firearm storage for suicide prevention.
The rank order of sources will be evaluated for the entire sample and for each class. Part
3 consists of breaking down the sample used in Part 2 by state and running three
additional confirmatory latent class analyses on the samples from each state (New Jersey,
Mississippi, and Minnesota). Step 3 will thus allow us to better understand regional
differences among firearm owners. See Figures 1, 2, and 3 for a visual depiction of the
steps for each part of the study.
Participants
Part 1: A subset of participants from a large online survey (N = 3,500) seeking to
assess firearm perceptions within the US will be used. The present study used data from
those who reported owning at least one firearm (n = 1,018). Data was collected via
Qualtrics Panels and quota sampling was utilized to ensure the participants matched the
2010 US Census for age, sex, race, income, and education level.
Part 2 and 3: A sample of adult US firearm owners (N = 1,064) from New Jersey
(n= 378), Mississippi (n= 308), and Minnesota (n= 379) were recruited through Qualtrics
13

Panels to participate in an online survey that sought to better understand characteristics of
firearm owners from each of the three states.
Procedure
All studies received necessary Institutional Review Board approval, and consent
was obtained from all participants. Members of Qualtrics Panels were recruited by
Qualtrics to participate. Participants were compensated at the price they agreed upon
individually with Qualtrics. Three quality assurance items were included (e.g. have you
ever used a computer?), and participants who responded incorrectly to two of the items
were removed from the survey.
Measures
A majority of the measures across samples were the same. However, only
participants in Parts 2 and 3 ranked what sources they wanted to hear from regarding
secure firearm storage for suicide prevention.
Demographics
Demographic variables were assessed using self-report questions created by the
Suicide and Emotion Dysregulation Laboratory. Gender was assessed with the question,
“what gender do you identify as?” and participants were provided the following options:
Male, Female, Transgender, and I do not identify as male, female, or transgender. Race
was assessed with the following question, “what is your race/ethnicity?” and participants
were provided the following options: American Indian or Alaskan Native, Asian, Black
or African American, Native Hawaiian or Pacific Islander, White, and other. Education
level was assessed with the question, “What is the highest level of education that you
have completed?” and participants were provided with the following options: less than
14

high school, High School Diploma or Equivalent, Associate's Degree, Bachelor's Degree,
Master's Degree, and Doctorate's/Professional Degree. Marital status was assessed with
the following question, “have you ever been married?” and participants chose from the
following options: no or yes. Number of children in the house was assessed with the
following question, “How many children under the age of 18 live in your household?”
and participants chose from an option from 0 – 10 or more.
Residential Location
Participants zip codes were collected in order to determine residential area. Data
from the US Census Bureau and was used to code population density for each zip code.
As has been done in prior studies (e.g. Bryan, Bryan, & Anestis, 2020), ZIP codes were
coded as nonmetropolitan rural if the population density was less than 500 people per
square mile. Zip codes were coded as metropolitan rural if the population density was
between 500-2,499 people per square mile. Zip codes were coded as urban if the
population density was above 2,500 people per square mile. The population density
thresholds are consistent with the US Census Bureau and the US Department of
Agriculture.
Current Firearm Storage
Current firearm storage habits were assessed using self-report questions created
by the Suicide and Emotion Dysregulation Laboratory. Current storage was assessed with
the following question: Which of the following storage procedures do you use for the
firearms currently located in or around your home? Six options were provided, and
participants responded to each as either yes or no: gun safe, gun cabinet, locking device,
and hard cases. Participants responded to each as yes/no. Categories were made based on
15

the number of safe storage practices used. Specifically, if participants endorsed using no
safe storage practices, 1 safe storage practice device, or 2 or more safe storage practices.
Given that participants could have reported leaving some firearms loaded and others
unloaded, endorsement of leaving any firearms loaded was coded as loaded.
Perceived Threat
Perceived threat was assessed using the Negative Cognitions About the World
subscale of the Posttraumatic Cognitions Inventory (PCTI). Participants rated how much
each statement was much they agreed with each statement on a seven-point Likert scale
ranging from “totally disagree” to “totally agree.” The PTCI is a continuous measure;
however, in order for it to be included in the latent class analysis it will be treated as
categorical. The mean score for the sample was determined. Participants were coded in
the “low” group if their score fell 1 standard deviation or more below the mean.
Participants were coded in the “high” group if their score fell 1 standard deviation or
more above the mean. Participants who fell within 1 standard deviation below and 1
standard deviation above the mean were coded as the “moderate” group. Although there
are limitations to changing a continuous variable to categorical, doing so will allow us to
include this concept in the latent class analysis.
Suicidal Thoughts
A history of suicidal thoughts was assessed with a self-report version of the SelfInjurious Thoughts and Behaviors Interview- Revised (SITBI; Fox et al., 2020). The
SITBI asks about eight different types of suicidal thoughts that they may have
experienced at three timepoints, lifetime, past year, and past month. Endorsement of any
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of the eight items was coded as ideation being present. The time frames were decided
based on when the individual noted having experienced any of the eight items.
Sources to Discuss Safe Firearm Storage
As previously stated, only participants from Part 2 will complete this section.
Participants will self-rank from most preferred to least preferred who they perceive as
credible sources to speak about firearm safety for suicide prevention. As with Crifasi and
colleagues (2018) and Anestis and colleagues (under review), the following options will
be included: law enforcement, hunting or outdoor organization, active duty military,
military veterans, National Rifle Association, gun dealers, family members, hunting or
outdoor magazines, casual acquaintance, friends or coworkers, gun show managers,
physicians, and celebrities. Additionally, the following sources were added to the above
list: gun violence research centers, The American Foundation for Suicide Prevention, The
American Association of Suicidology, and National Shooting Sports Foundation.
Plan to Acquire Firearms
Determining if a participant had a plan to acquire firearms in the future was
assessed with the following question, “Are you planning to acquire a firearm in the next
12 months?” and participants selected either no, yes, haven’t decided yet, or prefer not to
answer.
Openness to Secure Firearm Storage
Openness to secure firearm storage was determined based on participants’
responses to the following questions (1) How willing would you be to store one or more
of your firearms in a gun safe or lock box to prevent your own suicide attempt in the
future? (2) How willing would you be to store one or more of your firearms in a gun safe
17

or lock box to prevent a suicide attempt by somebody else? (3) How willing would you
be to use a locking device (e.g. cable lock) on all of your firearms to prevent your own
suicide? (4) How willing would you be to use a locking device (e.g. cable lock) on one or
more of your firearms to prevent a suicide attempt by somebody else? (5) How willing
would you be to store one or more of your firearms unloaded to prevent your own suicide
attempt in the future? (6) How willing would you be to store one or more of your
firearms unloaded to prevent a suicide attempt by somebody else? (7) How willing would
you be to temporarily store one or more of your firearms away from home to prevent
your own suicide attempt in the future with: A trusted friend? (8) How willing would you
be to temporarily store one or more of your firearms away from home to prevent your
own suicide attempt in the future with: A local gun shop? (9) How willing would you be
to temporarily store one or more of your firearms away from home to prevent a suicide
attempt by somebody else with: A trusted family member? (10) How willing would you
be to temporarily store one or more of your firearms away from home to prevent a suicide
attempt by somebody else with: A trusted friend? (11) How willing would you be to
temporarily store one or more of your firearms away from home to prevent a suicide
attempt by somebody else with: A local gun shop? (12) How willing would you be to let
someone temporarily hold the firing pin for one or more of your firearms to prevent your
own suicide attempt in the future? (13) How willing would you be to let someone
temporarily hold the firing pin for one or more of your firearms to prevent a suicide
attempt by somebody else? All questions were assessed on a five-point Likert scale
ranging from not at all open to extremely open.
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Capability for Suicide
Capability for suicide is examined using the Suicide Capability Scale (SCS; Klonsky &
May, 2015). The SCS is comprised of three subscales, practical capability, dispositional
capability, and acquired capability. The present study will examine each subscale and the
total scale.
Perceived Neighborhood Safety
The Safety subscale from the Neighborhood Safety Scale will be used to examine
perceived neighborhood safety. The Safety subscale includes three of the 16 items on the
total scale. Participants rated how the degree to which they agreed with each statement on
a five-point Likert scale ranging from strongly agree to strongly disagree
Power
Methodological research on latent class analyses suggests that power is achieved by
having a large enough sample size and using high quality indicators when sample size is
limited (Nylund-Gibson & Choi, 2018). Although a sample size as low as 30 can be used
when utilizing high quality indicators and when the classes are expected to be very
different for one another, it is more common to use larger sample sizes (Nylund-Gibson
& Choi, 2018). Research suggests that for complex models, samples between 300-1,000
participants will typically achieve adequate power (Nylund-Gibson & Choi, 2018). The
methodological research findings suggest that the present study’s sample sizes are large
enough to accurately detect the correct number of classes. Additionally, in order to ensure
adequate power, the present study uses high quality indicators that have been found to
differentiate groups of firearm owners in the past. In order to further verify that the
present sample sizes are adequate, we examined two previous studies that conducted
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latent class analyses with firearm owners. Schleimer and colleagues (2020) utilized a
sample of 429 US firearm owners and Bryan and colleagues (2020) utilized a sample of
2,311 US firearm owners; these studies, utilizing similar samples and the same analytic
approach, provide further evidence that the present study has ample power to conduct
latent class analyses.
Data Analysis
Part 1: A latent class analytic approach will be utilized in order to
determine the different classes of firearm owners that exist within the data set. A series of
latent class analyses will be run in order to determine the number of classes that has the
optimal fit. Fit will be evaluated based on fit statistics. Specifically, fit will be examined
based on the the lowest Aikike Information Criterion (AIC) and Bayesian Information
Criterion (BIC), as well as by examining the Bootstrapped Lo-Mendel-Ruben and
significance value; lastly, the percent breakdown of each class and class interpretability
will be used to determine which number of classes has the best fit. It is possible that AIC
and BIC will suggest a different number of classes. If this occurs and class
interpretability does not have a clear solution, BIC will be used to determine the optimal
number of classes since AIC tends to have a higher false positive rate. The latent class
analyses will be conducted in MPlus. One MANOVA will be conducted in SPSS to
examine between class differences on continuous variables; and a series of chi square
analyses will be used to examine between class differences on continuous variables.
Part 2: A latent class analytic approach will be utilized in order to verify classes
of firearm owners. The model found in Part 1 will be run and the classes will be
compared to the classes found in Part 1. Additionally, fit will be evaluated the same way
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it was in Part 1. The latent class analysis will be conducted in MPlus. Next, exploratory
analyses will be conducted to determine if there are meaningful differences in rank order
of credible sources to discuss firearm secure storage for suicide prevention between the
different classes of firearm owners. Frequencies, descriptive statistics, and logistic
regressions will be conducted in SPSS and will assess for additional differences between
the classes. MANOVAs will be conducted in SPSS to determine if there are differences
between the classes in terms of gender, education level, marital status, having children in
the home, population density of area of residence, plan to acquire firearm, political
beliefs openness to secure firearm storage, capability for suicide, and perceived
neighborhood safety.
Part 3: An exploratory analysis will be conducted to validate the model found in
Part 1 on each of the three state samples. The latent class analysis will be conducted in
MPlus. Additionally, exploratory analyses will be conducted to determine if there are
meaningful differences in rank order of credible sources to discuss firearm secure storage
for suicide prevention between the classes in each state. MANOVAs will be conducted in
SPSS to determine if there are differences between the classes in terms of gender
education level, marital status, having children in the home, population density of area of
residence, plan to acquire firearm, political beliefs openness to secure firearm storage,
capability for suicide, and perceived neighborhood safety.
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CHAPTER III - RESULTS
Sample 1
Latent Class Analysis
LCA model fit was determined using statistical information (i.e., BIC, AIC,
LMR) and class interpretability. It was determined that a 4-class solution fit the data best
(see Table 1). Class 1 was the largest class (33.3%), followed by class 4 (29.8%), class 3
(27.30%), and class 2 (9.52%); and as can be seen in Table 2, the classes differed on
several indicator variables.
Class 1 was comprised of individuals who owned shotguns, rifles, and handguns,
owned 2-4 firearms, and primarily owned for protection at home. Class 1 was more likely
to use two or more locking devices compared to all the other classes and was less likely
to experience lifetime suicidal ideation than all other classes. Given the number of
firearms owned, class 1 is labeled the “few firearms” class.
Class 2 was comprised of individuals who owned one firearm that was either a
shotgun or rifle; this class did not own handguns. Compared to all other classes, class 2
was more likely to store their firearm unloaded, was less likely to be from a racial or
ethnic minority background, was less likely than classes 3 and 4 to experience lifetime
suicidal ideation and had the largest percentage of participants scoring in the high
category of the PCTI. This class primary owned for protection at home. Given the types
of firearms owned, class 2 is labeled as the “long-gun” class.
Class 3 was comprised of individuals who owned shotguns, rifles, and handguns,
owned 5 or more firearms, and primarily owned for protection at home. Additionally,
class 3 was more likely to experience lifetime suicidal ideation, store their firearms
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loaded, and had the second largest percentage of participants scoring in the high category
of the PCTI. Given the types and number of firearms owned class 3 is labeled as the
“multiple firearms” class.
Class 4 was comprised of individuals who owned handguns, only owned one
firearm, and primarily owned for protection at home. Additionally, class 4 was more
likely to identify as a Black than all of the other classes. Class 4 had higher rates of
lifetime suicidal ideation, reported owning for protection at higher rates, and were more
likely to store firearms loaded compared to classes 1 and 2. Given the type and number of
firearms owned class 4 is labeled the “single handgun” class. See Figure 4 for a visual
depiction of the classes from Sample 1.
Multivariate Analyses of Variance
As can be seen in Table 3 the between class analyses indicated that there were
additional differences between the classes. One MANOVA and multiple Chi Squares
were conducted to examine how the classes differed in terms of demographic variables,
firearm storage practices, capability for suicide, and perceived neighborhood safety.
The omnibus test was significant (Λ = .960; F [21, 909] = 1.742; p = .019; ηp2 =
.013). The ANOVAs found that the classes differed in terms of practical capability and
perceived neighborhood safety. Specifically, those in class 2 had significantly lower
practical capability scores than those in class 1 (p = .026; [CI -2.057, -.131]), class 3 (p =
.014; [CI .256, 2.226]), and class 4 (p = .005; [CI -2.376, -.428]). Additionally, those in
class 3 had significantly lower levels of perceived neighborhood safety compared to class
1 (p = .017; [CI -.999, -.099]), class 2 (p = .003; [CI -1.663, -.329]), and class 4 (p = .001;
[CI -1.220, -.299]). The classes did not significantly differ on any other variables.
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Table 1 Fit Statistics for Latent Class Analyses
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BIC

AIC

Log-likelihood

Entropy

Lo-Mendel-Ruben

p

Bootstrap LMR

p

16095.893
15900.491
15873.881
15984.311
16038.391

15844.687
15521.220
15366.544
15348.910
15274.924

-7871.344
-7683.610
-7580.272
-7545.455
-7482.462

.0848
0.962
0.980
0.882
0.976

-8425.604
-7871.344
-7683.610
-7580.272
-7549.834

<.001
<.001
<.001
.9442
.6726

-8425.604
-7871.344
-7683.610
-7580.272
-7549.834

<.001
<.001
<.001
<.001
<.001

16219.405
16070.774
15455.449

15851.641
15578.764
16071.449

-7851.820
-7690.383
-7603.725

0.870
0.918
0.875

-8026.732
-7851.820
-7690.383

<.001
.7925
<.001

-8026.732
-7851.820
-7690.383

<.001
<.001
<.001

4725.868
4761.562
4821.779
4912.548

4543.093
4485.534
4452.500
4450.015

-2222.546
-2168.767
-2127.250
-2101.008

0.906
0.861
0.912
0.903

-2428.809
-2222.546
-2168.767
-2127.250

<.001
.0320
.9518
.5327

-2428.809
-2222.546
-2168.767
-2127.250

<.001
<.001
<.001
<.001

Minnesota
2-Class
3-Class
4-Class*
5-Class*

5895.026
5867.468
5921.093
5992.413

5702.087
5576.091
5531.277
5504.159

-2802.043
-2714.045
-2666.638
-2628.079

0.820
0.854
0.836
0.874

-2971.223
-2802.043
-2714.045
-2667.936

<.001
1.000
.8020
.7920

-2971.223
-2802.043
-2714.045
-2667.936

<.001
<.001
<.001
<.001

New Jersey
2-Class
3-Class*
4-Class*
5-Class*

5793.674
5808.762
5834.285
5911.004

5600.864
5517.580
5444.730
5423.077

-2751.432
-2684.780
-2623.365
-2587.538

0.830
0.972
0.914
0.934

-2980.296
-2751.432
-2684.790
-2623.365

<.001
.6848
.4866
.7947

-2980.296
-2751.432
-2684.790
-2623.365

<.001
<.001
<.001
<.001

Sample 1
2-Class
3-Class
4-Class
5-Class*
6-Class*
Sample 2
3-Class
4-Class
5-Class
Mississippi
2-Class
3-Class
4-Class
5-Class*

Note. The bolded model was deemed to be the best fitting.
Note. * indicates the model did not replicate.

Table 2 Class Probability Scales on Indicator Variables for Sample 1
Variable
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Race
White
Black
American Indian
Alaskan Native
Asian
Native Hawaiian
Other
Reasons for firearm ownership
Received as gift or inheritance
Personal safety or protection away from home
Personal safety or protection at home
Competition
Hunting
Other recreational reasons
To express my freedom
Other
Handgun
No
Yes
Shotgun
No
Yes
Rifle
No
Yes
Number of Firearms
One
Two-Four
Five or More
Loaded
Any firearm loaded
All firearms unloaded
Locking Devices
None
One
Two or More
Lifetime Ideation
No

Class 1
“Few Firearms”
(n = 339)

Class 2
“Long-Gun”
(n = 97)

Class 3
“Multiple Firearms”
(n = 278)

Class 4
“Single Handgun”
(n = 304)

78.1%
10.5%
3.9%
2.7%
0.5%
0.9%
1.0%

81.4%
7.2%
1.0%
4.1%
2.1%
4.1%
0.0%

82.7%
5.4%
2.5%
3.2%
0.0%
4.0%
2.2%

62.3%%
22.5%
3.8%
6.9%
0.07%
2.0%
1.8%

22.7%
10.1%
36.4%
3.3%
18.4%
4.6%
1.5%
3.0%

13.8%
13.8%
40.4%
2.1%
12.8%
9.6%
4.3%
3.2%

16.2%
12.9%
38.6%
2.9%
21.0%
4.0%
1.5%
2.2%

17.8%
11.7%
43.9%
3.7%
15.9%
4.6%
1.3%
1.0%

13.4%
86.6%

100%
0.0%

2.9%
97.1%

0.0%
100%

28.4%
71.6%

38.2%
60.8%

5.4%
94.6%

100%
0.0%

30.8%
69.2%

60.4%
39.6%

2.5%
97.5%

100%
0.0%

0.00%
100%
0.00%

100%
0.0%
0.0%

0.0%
0.0%
100%

100%
0.0%
0.0%

45.9%
55.3%

17.9%
82.1%

67.3%
32.7%

51.5%
48.5%

19.3%
48.2%
32.4%

28.9%
55.7%
15.5%

9.0%
52.5%
38.5%

17.9%%
60.7%
21.4%

65.9%

63.9%

52.2%

55.1%
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Yes
PCTI
Low
Middle
High

34.1%

36.1%

47.8%

44.9%

19.4%
62.0%
18.6%

24.7%
50.5%
24.7%

18.7%
59.0%
22.3%

17.5%
63.1%
19.4%

26
27

Table 3 Chi Square Analyses and ANOVA Results from MANOVA Examining Between Classes Differences for Sample 1

Class 1
“Few Firearms”

Class 2
“Long-Gun”

% (N)

% (N)

Class 3
“Multiple
Firearms”
% (N)

Class 4
“Single Handgun”
% (N)

Gender
Men
Women
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Parent Status
No Children
Children
Married
Not Married
Married
Firearm Purchasing Plans
No Plan to Acquire
Unsure if Will Acquire
Plan to Acquire
Area of Residence
Non-Metropolitan Rural
Metropolitan Rural
Urban
Gun Safe
Gun Cabinet
Locking Device
Hard Case
Closet/Drawer, Unloaded
Closet/Drawer, Loaded
Age
Education
Income
Acquired Capability
Dispositional Capability
Practical Capability
Neighborhood Safety

65.0% (199) a
35.0% (107)a

62.4% (53) a
37.6% (32)a

68.0% (170) a
32% (80) a

65.5% (180) a
34.5% (95) a

46.9% (143) a
53.1% (162) a

58.8% (50) a
41.7% (35) a

51.8% (129) a
48.2% (120) a

50.9% (140) a
49.1% (135) a

21.6% (66) a
78.4% (240) a

21.2% (18) a
78.8% (67) a

20.8% (52) a
79.2% (198) a

22.5% (62) a
77.5% (213) a

46.7% (143) a
20.9% (64) a
32.4% (99) a

50.6% (43) a
24.7% (21) a
24.7% (21) a

46.8% (116) a
21.8% (54) a
21.6% (54) a

52.6% (144) a
17.9% (49) a
17.8% (49) a

37.6% (115) a
21.6% (80) a
31.0% (95) a
48.4% (148) a
22.9% (70) a
29.4% (90) a
21.6% (66) a
19.0% (58) a
16.7% (51) a
Mean (SE)
45.87(.936)a
2.39(.071) a
7.62(.197) a
7.67(.150) a
7.76(.155) a
6.49(.228) a
6.75(1.54) a

29.4% (25) a
27.1% (23) a
35.3% (30) a
47.1% (40) a
18.8% (16) a
27.1% (23) a
25.9% (22) a
15.3% (13) a
17.6% (15) a
Mean (SE)
47.72(1.789) a
2.42(.136) a
7.27(.376) a
7.74(.288) a
8.00(.296) a
5.40(.435) b
7.19(.154) b

38.0% (95) a
24.8% (62) a
32.0% (80) a
51.2% (128) a
23.6% (59) a
32.8% (82) a
16.8% (42) a
19.2% (48) a
20.4% (51) a
Mean (SE)
45.80(1.033) a
2.24(.079) a
7.88(.217) a
7.70(.166) a
7.80(.171) a
6.64(.251) a
6.20(.170) a

39.3% (108) a
31.3% (86) a
25.8% (71) a
50.5% (139) a
18.5% (51) a
31.6% (87) a
19.6% (54) a
22.2% (61) a
14.2% (39) a
Mean (SE)
44.67(.985) a
2.35(.075) a
7.91(2.07) a
7.79(.158) a
7.89(.163) a
6.80(.239) a
6.96(1.62) a
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Χ2
1.077

P
.783

φ
.034

4.138

.247

.067

2.49

.969

.016

4.610

.595

.071

9.699

.375

.103

.758
2.783
1.395
3.914
2.264
3.640
F
.80
.86
.80
.10
.19
2.75
4.72

.859
.426
.707
.271
.519
.303
p
.429
.464
.493
.958
.493
.041
.003

.029
.055
.039
.065
.050
.063
2
pη
.003
.003
.003
.000
.003
.009
.015

Sample 2
Latent Class Analysis
LCA model fit was determined using statistical information (i.e., BIC, AIC,
LMR) and class interpretability. Based on the findings from Sample 1, three latent class
models were conducted: a 3-class solution, 4-class solution, and 5-class solution.
Similarly, to Sample 1, it was determined that a 4 class solution fit Sample 2 best (see
Table 1). Class 4 was the largest class (35.53%) followed by class 2 (30.64%), class 1
(18.27%), and class 3 (15.32%). As can be seen in Table 4, the classes differed on a
number of indicators. All of the classes found in Sample 1 were replicated in Sample 2;
however, there were some notable differences between the classes from Sample 1 and
Sample 2.
Class 1 was a replication of the single handgun class. This class only owned one
handgun, was more likely to identify as a Black, and primarily owned for protection at
home. However, in Sample 2 this class was more likely to store their firearm unloaded
compared to class 1 and class 3.
Class 2 was a replication of the few firearms class from Sample 1. This class was
comprised of participants who owned shotguns, rifles, and handguns, owned 2-4
firearms, and primarily owned for protection at home. However, unlike Sample 1, they
stored their firearms loaded more than any other class.
Class 3 is comparable to the long-gun class found in Sample 1. These individuals
were likely to have owned shotguns and/or rifles but did not own handguns. They were
less likely to be from a racial or ethnic minority background and report experiencing
lifetime suicidal ideation compared to all other classes. However, unlike Sample 1, this
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class was split between owning 1 firearm and owning 2-4 firearms, had the lowest
percentage of participants scoring in the high category of the PCTI, and primarily owned
for hunting.
Lastly, Class 4 was a replication of the multiple firearms class from Sample 1.
This class was comprised of individuals who were White, owned all types of firearms,
owned 5 or more firearms, and had the highest rates of lifetime suicidal ideation
compared to all other classes. Different from Sample 1, these firearm owners primarily
owned for hunting, followed by protection at home; and this class had the largest
percentage of participants scoring in the high category of the PCTI.
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Table 3 Class Probability Scales on Indicator Variables for Sample 2
Variable
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Race
White
Black
American Indian
Alaskan Native
Asian
Native Hawaiian
Reasons for firearm ownership
Received as gift or inheritance
Personal safety or protection away from home
Personal safety or protection at home
Competition
Hunting
Other recreational reasons
To express my freedom
Other
Handgun
No
Yes
Shotgun
No
Yes
Rifle
No
Yes
Number of Firearms
One
Two-Four
Five or More
Loaded
Any firearm loaded
All firearms unloaded
Locking Devices
None
One
Two or More
Lifetime Ideation
No
Yes

Class 1
“Single Handgun”
(n = 197)

Class 2
“Few Firearms”
(n = 326)

Class 3
“Long-gun”
(n = 163)

Class 4
“Multiple”
(n = 378)

69.5%
22.8%
2.5%
3.6%
0.0%
1.5%

76.1%
17.7%
1.8%
3.4%
0.4%
0.07%

88.7%
5.9%
1.8%
1.1%
0.7%
1.8%

83.1%
9.0%
2.2%
2.9%
1.8%
1.0%

0.5%
17.3%
60.4%
7.1%
2.0%
2.0%
5.1%
5.6%

0.3%
11.9%
60.0%
7.4%
6.1%
1.6%
7.5%
5.3%

0.0%
25.7%
20.4%
1.2%
39.3%
1.9%
1.8%
2.7%

0.0%
22.7%
34.3%
3.5%
27.2%
3.8%
4.0%
4.5%

0.0%
100.0%

0.0%
100.0%

100.0%
0.0%

6.6%
93.4%

100.0%
0.0%

44.8%
52.2%

28.5%
71.5%

0.6%
99.4%

100.0%%
0.0%

47.1%
52.9%

34.1%
65.9%

0.0%
100.0%

100.0%
0.0%
0.00%

0.0%
92.2%
7.8%

49.5%
46.4%
4.1%

0.0%
0.0%
100.0%

7.2%
92.8%

48.2%
51.8%

37.0%
63.0%

48.3%
51.7%

21.3%
62.4%
19.8%

17.0%
62.3%
17.6%

39.2%
41.1%
19.7%

6.6%
51.7%
48.2%

68.0%
32.0%

66.7%
33.3%

73.0%
27.0%

56.5%
43.5%
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PCTI
Low
Middle
High

17.8%
62.4%
19.8%

20.1%
62.3%
17.6%

31
32

23.4%
67.5%
9.2%

22.3%
53.4%
24.3%

Mean Differences in Credible Sources
Table 5 includes the mean ranking for all sources. The single handgun class
ranked family (7.01), The American Foundation for Suicide Prevention (7.52), and law
enforcement officers (7.54) as the most credible sources to discuss firearm safety for
suicide prevention; and ranked hunting and outdoor magazines (11.29), gun show
managers or coordinators (11.51), and celebrities (12.67) as the least credible sources.
The few firearms class ranked family (6.79), law enforcement officers (7.27), and
The American Foundation for Suicide Prevention (7.51) as the most credible sources to
discuss firearm safety for suicide prevention; and ranked hunting and outdoor magazines
(11.32), gun show managers or coordinators (11.35), and celebrities (13.12) as the least
credible sources.
The long-gun class ranked The American Foundation for Suicide Prevention
(7.10), law enforcement officers (7.43), and family (7.60) as the most credible sources to
discuss firearm safety for suicide prevention; and ranked hunting and outdoor magazines
(10.83), gun show managers or coordinators (11.87), and celebrities (12.73) as the least
credible sources.
The multiple firearms class ranked law enforcement officers (7.15), The
American Foundation for Suicide Prevention (7.43), and family (7.54) as the most
credible sources to discuss firearm safety for suicide prevention; and ranked casual
acquaintances (11.21), gun show managers or coordinators (11.41), and celebrities
(12.79) as the least credible sources. See Figure 5 for a visual depiction of the classes and
rankings of credible sources from Sample 2.
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Table 4 Mean Differences in Credible Sources from Sample 2
Single Handgun

Few Firearms

Long-gun

Multiple Firearms

M (rank)

M (rank)

M (rank)

M (rank)

7.29 (2)

7.28 (1)

7.36 (3)

7.29 (2)

10.27 (12)
8.70 (7)

10.78 (15)
7.79 (4)

10.27 (11)
8.50 (7)

10.03 (11)
8.18 (6)

9.08 (8)
9.95 (10)

8.70 (8)
9.54 (10)

8.85 (8)
9.86 (10)

8.89 (8)
9.65 (10)

10.39 (14)
10.34 (13)

10.05 (11)
10.29 (12)

10.37 (12)
10.71 (14)

10.49 (13)
10.86 (14)

7.01 (1)

7.43 (2)

7.18 (2)

7.35 (4)

Hunting or Outdoor Magazines
Casual Acquaintances

10.94 (16)
10.81 (15)

11.19 (16)
10.77 (14)

11.31 (16)
10.92 (15)

11.11 (16)
11.06 (15)

Friends or Coworkers
Gun Show Managers or Coordinators

8.41 (5)
11.18 (17)

9.01 (9)
11.24 (17)

8.30 (5)
11.56 (17)

8.38 (7)
12.38 (17)

Physicians or Medical Professionals
Celebrities

8.10 (4)
12.73 (18)

8.52 (6)
13.49 (18)

8.05 (4)
12.47 (18)

7.30 (3)
13.21 (18)

Gun Violence Research Centers
The National Shooting Sports Foundation

9.24 (9)
10.18 (11)

8.67 (7)
10.59 (13)

9.36 (9)
10.62 (13)

9.39 (9)
10.26 (12)

7.87 (3)
8.52 (6)

7.47 (3)
8.19 (5)

7.02 (1)
8.31 (6)

7.02 (1)
8.15 (5)

Law Enforcement
Hunting or Outdoor Organizations
Military Veterans
Current Military Personnel
National Rifle Association
Firearm Manufacturers
Firearm Dealers
Family Members
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The American Foundation for Suicide Prevention
The American Association of Suicidology

Multivariate Analyses of Variance
As can be seen in Table 6, the between class analyses indicated that there were
additional differences between the classes. One MANOVA and multiple Chi Squares
were conducted to examine how the classes differed in terms of demographic variables,
firearm storage practices, capability for suicide, and perceived neighborhood safety.
The omnibus test in the MANOVA was non-significant (Λ = .940; F [63, 1,054] =
1.021; p = .431; ηp2 = .20) and therefore the ANOVAs were not examined. Chi Square
analyses indicated that classes 2 (29.0%) and 4 (37.8%) were significantly more likely to
be men than classes 1 (15.9%) and 3 (17.2%; X2 [3, 1,054] = 11.849; p = .008]). The
classes did not significantly differ on any other variables.
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Table 6 Chi Square Analyses Examining Between Classes Differences for Sample 2
Class 1
“Single Handgun”
% (N)
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Gender
Men
Women
Parent Status
No Children
Children
Marital Status
No Married
Married
Firearm Purchasing Plans
No Plan to Acquire
Unsure if Will Acquire
Plan to Acquire
Area of Residence
Non-Metropolitan Rural
Metropolitan Rural
Urban
Political Preferences
Highly Conservative
Somewhat Conservative
Moderate
Somewhat Liberal
Highly Liberal
Gun Safe
Gun Cabinet
Locking Device
Hard Case
Closet/Drawer, Unloaded
Closet/Drawer, Loaded

Class 2
“Few Firearms”
% (N)

Class 3
“Long-Gun”
% (N)

48.7% (96)a
51.3% (101)a

53.6% (175)a
46.3% (151)a

63.8% (104) b,
36.2% (59)b

56.6% (111) a
43.4% (85) a

56.0% (182) a
44.0% (143) a

52.8% (86) a
47.2% (77) a

23.9% (47) a
76.1 (150) a

26.2% (85) a
73.8% (240) a

19.6% (32) a
80.4% (131) a

55.3% (109) a
24.4% (48) a
20.3% (40) a

50.3% (164) a
25.8% (84) a
23.6% (77) a

46.0% (75) a
33.7% (55) a
19.6% (32) a

47.3% (87) a
26.1% (48) a
26.6% (49) a

51.6% (159) a
25.6% (79) a
22.7% (70) a

51.6% (80) a
18.7% (29) a
29.7% (46) a

19.4% (38) a
26.0% (51) a
38.3% (75) a
12.8% (25) a
3.6% (7) a
53.3% (103) a
19.3% (38) a
32.5% (64) a
23.9% (47) a
26.9% (53) a
18.3% (36) a

19.3% (63) a
27.3% (89) a
34.0% (111) a
12.3% (40) a
7.1% (23) a
46.6% (152) a
21.2% (69) a
32.2% (105) a
28.2% (92) a
27.3% (89) a
14.4% (47) a

20.9% (34) a
34.4% (56) a
31.3% (51) a
8.6% (14) a
4.9% (8) a
52.1% (85) a
20.2% (33) a
38.7% (63) a
25.8% (42) a
27.6% (45) a
12.9% (21) a
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Class 4
“Multiple Firearms”
% (N)
Χ2
11.849
60.5% (228)a
39.5% (149)a
.633
55.2% (208) a
44.8% (169) a
2.553
24.4% (92) a
75.6% (285) a
9.741
50.1% (189) a
28.9% (109) a
19.9% (75) a
9.858
57.4% (205) a
21.0% (75) a
21.6% (77) a
10.461
23.1% (87) a
27.9% (105) a
31.9% (120) a
11.3% (42) a
5.9% (22) a
42.7% (161) a
6.742
20.2% (76) a
.280
29.7% (112) a
4.163
25.2% (95) a
1.436
30.8% (116) a
1.493
15.9% (60) a
2.356

P
.008

φ
.106

.889

.024

.466

.049

.372

.096

.131

.099

.576

.099

.081
.964
.244
.697
.684
.502

.080
.016
.063
.037
.037
.047

Mississippi
Latent Class Analysis
LCA model fit was determined using statistical information (i.e., BIC, AIC,
LMR) and class interpretability. Based on the findings from samples 1 and 2 and fit
statistics. Given that fit statistics indicated a 3-class solution fit the data better than a 4class solution, a 2-class solution was also ran. In total, 4 models were run a 2-class
solution, 3-class solution, 4-class solution, and 5-class solution. It was determined that a
3-class solution fit the sample best (see Table 1). Class 3 was the largest (40.09%),
followed by class 1 (34.06%), and class 2 (25.65%). As can be seen in Table 7, the
classes differed on a number of indicators and multiple classes from samples 1 and 2
were replicated again in the Mississippi subsample.
Class 1 was comparable to the few firearms class from samples 1 and 2. This class
was comprised of individuals who owned shotguns, rifles, and handguns, owned 2-4
firearms, store their firearms unloaded and with one locking device, and owned primarily
for protection at home.
Class 2 was a replication of the single handgun class from samples 1 and 2. This
class only owned one handgun and was more likely to identify as a Black, store their
firearms loaded, and primarily own for protection at home compared to all other classes.
Class 3 was a replication of the multiple firearms class from samples 1 and 2.
Most of this class identified as White, owned all types of firearms, owned 5 or more
firearms, primarily owned for protection at home, and had the highest percentage of
participants scoring in the high category on the PCTI. Contrary to expectations, in this
37

sample, this class was more likely to store their firearms with two or more locking
devices compared to all other classes.
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Table 7 Class Probability Scales on Indicator Variables for Mississippi Subsample

Variable

38

Class 1
“Few Firearms”
(n = 103)

Class 2
“Single Handgun”
(n = 79)

Class 3
“Multiple Firearms”
(n = 126)

56.4%
36.3%
5.4%
0.0%
0.0%
1.9%

44.6%
51.5%
2.6%
1.3%
0.0%
0.0%

74.3%
19.2%
1.9%
1.6%
3.1%
0.0%

0.0%
16.2%
56.4%
12.0%
11.7%
1.0%
1.3%
1.4%

1.3%
9.4%
75.2%
7.5%
0.0%
1.3%
2.7%
2.6%

0.0%
20.2%
50.5%
3.7%
16.9%
1.6%
2.8%
4.3%

23.8%
76.2%

0.0%
100.0%

3.2%
96.8%

33.9%
66.1%

100.0%
0.0%

1.0%
99.0%

46.6%
53.4%

100.0%
0.0%

0.0%
100.0%

12.9%
87.1%
0.0%

84.3%
15.7%
0.0%

0.0%
17.8%
82.2%

49.2%
50.8%

59.2%
40.8%

48.0%
52.0%

Race
White
Black
American Indian
Alaskan Native
Asian
Native Hawaiian
Reasons for firearm ownership
Received as gift or inheritance
Personal safety or protection away from home
Personal safety or protection at home
Competition
Hunting
Other recreational reasons
To express my freedom
Other
Handgun
No
Yes
Shotgun
No
Yes
Rifle
No
Yes
Number of Firearms
One
Two-Four
Five or More
Loaded
Any firearm loaded
All firearms unloaded
Locking Devices
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None
One
Two or More
Lifetime Ideation
No
Yes
PCTI
Low
Middle
High

39
40

31.2%
51.9%
16.8%

28.0%
39.8%
32.2%

6.5%
52.8%
40.7%

68.1%
31.9%

60.4%
39.6%

53.3%
46.7%

16.1%
63.8%
20.0%

15.8%
66.0%
19.2%

14.3%
61.1%
24.6%

Mean Differences in Credible Sources
Table 8 includes the mean ranking for all sources. The few firearms class ranked
The American Foundation for Suicide Prevention (6.89), physicians (6.95), and family
(6.99) as the most credible sources to discuss firearm safety for suicide prevention; and
ranked casual acquaintances (10.71), gun show managers or coordinators (12.06), and
celebrities (13.09) as the least credible sources.
The single handgun class ranked family (6.71), law enforcement officers (7.27),
and The American Foundation for Suicide Prevention (7.71) as the most credible sources
to discuss firearm safety for suicide prevention; and gun show managers or coordinators
(11.05), casual acquaintances (11.10) and celebrities (12.99) as the least credible sources.
The multiple firearms class ranked family (7.12), The American Foundation for
Suicide Prevention (7.45), and law enforcement officers (7.50) as the most credible
sources to discuss firearm safety for suicide prevention; and gun show managers or
coordinators (10.69), hunting and outdoor magazines (11.58), and celebrities (12.43) as
the least credible sources. See Figure 6 for a visual depiction of the classes and rankings
of credible sources from Sample 2.
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Table 8 Mean Differences in Credible Sources for Mississippi Subsample

Few Firearms

Single Handgun

Multiple Firearms

M (rank)

M (rank)

M (rank)

7.98 (5)

7.27 (2)

7.50 (3)

10.28 (11)
9.13 (8)

10.27 (14)
9.04 (7)

10.06 (11)
8.66 (6)

9.60 (9)
9.94 (10)

9.08 (8)
9.96 (11)

8.63 (5)
9.90 (10)

10.40 (12)
10.78 (14)

10.05 (12)
9.87 (10)

10.42 (14)
10.08 (12)

6.99 (3)

6.71 (1)

7.12 (1)

Hunting or Outdoor Magazines
Casual Acquaintances

10.89 (15)
10.71 (13)

10.87 (15)
11.10 (17)

11.58 (17)
10.45 (15)

Friends or Coworkers
Gun Show Managers or Coordinators

8.03 (6)
12.06 (17)

8.46 (5)
11.05 (16)

9.17 (7)
10.69 (16)

Physicians or Medical Professionals
Celebrities

6.95 (2)
13.09 (18)

9.49 (9)
12.99 (18)

8.10 (4)
12.43 (18)

Gun Violence Research Centers
The National Shooting and Sports Foundation

8.56 (7)
10.97 (16)

8.92 (6)
10.18 (13)

9.33 (9)
10.16 (13)

6.89 (1)
7.75 (4)

7.71 (3)
7.99 (4)

7.45 (2)
9.27 (8)

Law Enforcement
Hunting or Outdoor Organizations
Military Veterans
Current Military Personnel
National Rifle Association
Firearm Manufacturers
Firearm Dealers
Family Members
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The American Foundation for Suicide Prevention
The American Association of Suicidology

42

Multivariate Analyses of Variance
As can be seen in Table 9, the between class analyses indicated that there were
additional differences between the classes. One MANOVA and multiple Chi Squares
were conducted to examine how the classes differed in terms of demographic variables,
firearm storage practices, capability for suicide, and perceived neighborhood safety.
The omnibus test in the MANOVA was non-significant (Λ = .847;F [42, 307] =
1.166; p = .225; ηp2 = .080) and therefore the ANOVAs were not examined. Chi Square
analyses indicated that class 1 (36.3%) was significantly less likely to have kids
compared to class 2 (49.4%) and class 3 (53.2%; X2 [2, 307] = 6.802; p = .03]).
Additionally, class 3 (21.4%) was less likely to be single than class 1 (42.2%) and class 2
(36.7%; X2 [2, 307] = 12.054; p = .002). Class 3 (27.8%) was significantly more likely to
be highly conservative than class 1 (14.7%) and class 2 (19.0%; X2 [2, 307] = 6.076; p =
.048). Additionally, those in class 2 (22.1%) were significantly less likely to use a gun
safe than class 1 (26.2%) and class 3 (51.6%; X2 [2, 307] = 9.542; p = .008); and those in
class 1(39.2%) were significantly more likely to use a locking device than those in class 2
(19.6%; X2 [2, 307] = 9.062; p = .011). The classes did not significantly differ on any
other variables.
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Table 9 Chi Squares Examining Between Classes Differences for Mississippi Sample
Class 1
“Few Firearms”
% (N)
Gender
Men
Women
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Parent Status
Children
No Children
Marital Status
Married
Not Married
Firearm Purchasing Plans
No Plan to Acquire
Unsure if Will Acquire
Plan to Acquire
Area of Residence
Non-Metropolitan Rural
Metropolitan Rural
Urban
Political Preferences
Highly Conservative
Somewhat Conservative
Moderate
Somewhat Liberal
Highly Liberal
Gun Safe
Gun Cabinet
Locking Device
Hard Case
Closet/Drawer, Unloaded
Closet/Drawer, Loaded

Class 2
“Single Handgun”
% (N)

Class 3
“Multiple Firearms”
% (N)

Χ2
1.937

P
.380

φ
.079

6.802

.033

.149

42.2% (43) a
57.8% (59) a

34.2% (27) a
65.8% (52) a

43.7% (55) a
56.3% (71) a

36.3% (37)b
63.7% (65) b

49.4% (39) a
50.6% (40) a

53.2% (67) a
46.8% (59) a

57.8% (59) a
42.2% (43) a

63.3% (50) a
36.7% (29) a

78.6% (99) b
21.4% (27) a

12.054

.002

.198

46.1% (47) a
27.5% (28) a
24.5% (25) a

44.3% (35) a
27.8% (22) a
27.8% (22) a

44.4% (56) a
29.4% (37) a
26.2% (33) a

4.337

.631

.119

2.426

.658

.090

84.4% (65) a
13.1% (13) a
2.0% (2) a

85.5% (106) a
11.7% (9) a
3.9% (3) a

85.0% (255) a
13.7% (17) a
0.8% (1) a
14.746

.064

.219

14.7% (15) a
28.4% (29) a
43.1% (44) a
11.8% (12) a
2.0% (2) a
31.4% (32) a
23.5% (24) a
19.6% (20) a
27.5% (28) a
30.4% (31) a
28.4% (29) a

19.0% (15) a
16.5% (13) a
48.1% (38) a
10.1% (8) a
6.3% (5) a
34.2% (27) a
15.2% (12) a
39.2% (31) b
24.1% (19) a
17.7% (14) a
26.6% (21) a

27.8% (35) b
27.0% (34) a
32.5% (41) a
7.1% (9) a
5.6% (7) a
50.0% (63) b
27.0% (34) a
33.3% (42) a
27.0% (34) a
27.8% (35) a
16.7% (21) a

9.542
3.883
9.062
.305
4.037
5.103

.008
.143
.011
.859
.133
.078

.176
.112
.172
.031
.115
.129
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Minnesota
Latent Class Analysis
LCA model fit was determined using statistical information (i.e., BIC, AIC,
LMR) and class interpretability. Based on the findings from samples 1 and 2, 3 models
were run, a 3-class solution, 4-class solution, and 5-class solution. It was determined that
a 4-class solution fit the sample best (see Table 1). Class 1 was the largest (43.51%),
followed by class 2 (25.65%), class 4 (20.78%), and class 3 (10.07%). As can be seen in
Table 10, the classes differed on a number of indicators. Although the classes found in
the Minnesota subsample are comparable to those found in the previous samples, these
classes differed from previous samples in multiple and important ways.
Class 1 was comparable to the long-gun class from samples 1 and 2. This class
was comprised of individuals who owned shotguns and rifles but did not own handguns.
Most of the members of this class owned 2-4 firearms and stored their firearms unloaded.
However, unlike the previous samples, this class was less likely to use locking devices
than all of the other classes and more likely to own for recreation, and listed their primary
reason for ownership as hunting.
Class 2 was similar to the multiple firearms class from samples 1, 2, and the
Mississippi subsample because it was comprised of people who owned all types of
firearms and owned 5 or more firearms. However, unlike the other samples, this class
reported the least amount of lifetime suicidal ideation and their primary reason for
ownership was hunting.
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Class 3 was the most like the single handgun class from the other samples, except
for one meaningful difference: this class was comprised of individuals who mostly owned
2-4 handguns and has the highest percentage of participants scoring in the high category
on the PCTI. This class primarily owned for protection at home. In this sample, this class
will be referred to as the “multiple handgun” class.
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Table 10 Class Probability Scales on Indicator Variables for Minnesota Subsample

Variable
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Race
White
Black
American Indian
Alaskan Native
Asian
Native Hawaiian
Reasons for firearm ownership
Received as gift or inheritance
Personal safety or protection away from home
Personal safety or protection at home
Competition
Hunting
Other recreational reasons
To express my freedom
Other
Handgun
No
Yes
Shotgun
No
Yes
Rifle
No
Yes
Number of Firearms
One
Two-Four
Five or More
Loaded
Any firearm loaded
All firearms unloaded
Locking Devices
None
One
Two or More

Class 1
“Long-guns”
(n = 92)

Class 2
“Multiple Firearms”
(n = 190)

Class 3
“Multiple Handguns”
(n = 97)

97.0%
0.0%
0.0%
2.0%
0.0%
1.1%

90.6%
0.5%
2.1%
3.1%
2.1%
0.1%

80.6%
9.1%
4.0%
6.3%
0.0%
0.0%

0.0%
22.3%
12.8%
0.0%
47.1%
1.2%
8.3%
8.3%

0.5%
27.8%
14.1%
2.7%
39.6%
4.9%
5.5%
4.6%

0.0%
59.8%
16.3%
4.8%
2.0%
2.6%
7.1%
7.3%

95.0%
5.0%

13.2%
86.8%

100.0%
0.0%

29.1%
70.9%

4.4%
95.6%

70.4%
29.6%

27.7%
72.3%

1.3%
98.7%

71.6%
28.4%

39.7%
55.5%
4.8%

0.0%
22.0%
78.0%

31.4%
68.6%
0.0%

2.8%
97.2%

49.3%
50.7%

32.2%
67.8%

49.9%
31.0%
19.0%

10.4%
50.3%
39.3%

11.7%
49.8%
38.5%
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Lifetime Ideation
No
Yes
PCTI
Low
Middle
High

68.0%
32.0%

73.1%
26.9%

58.7%
41.3%

28.6%
63.8%
7.6%

27.8%
56.3%
15.9%

14.8%
59.2%
26.1%
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Mean Differences in Credible Sources
Table 11 includes the mean ranking for all sources. The long-gun class ranked
The American Foundation for Suicide Prevention (5.83), family (6.07), and physicians
(7.32) as the most credible sources to discuss firearm safety for suicide prevention; and
ranked gun show managers or coordinators (12.11), and gun manufacturers (11.55), and
gun dealers (11.26) as the least credible sources.
The multiple firearms class ranked The American Foundation for Suicide
Prevention (6.87), Law enforcement officers (6.86), and family (7.09) as the most
credible sources to discuss firearm safety for suicide prevention; and ranked hunting and
outdoor magazines (11.45), gun show managers or coordinators (12.06), and celebrities
(13.76) as the least credible sources.
The multiple handgun class ranked The American Foundation for Suicide
Prevention (6.35), law enforcement officers (6.46), and family (6.63) as the most credible
sources to discuss firearm safety for suicide prevention; and gun show managers or
coordinators (11.68), hunting and outdoor magazines (11.88), and celebrities (14.05) as
the least credible sources. See Figure 6 for a visual depiction of the classes and rankings
of credible sources from Sample 2.
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Table 11 Mean Differences in Credible Sources for Minnesota Subsample

Long-guns

Multiple Firearms

Multiple handguns

M (rank)

M (rank)

M (rank)

Hunting or Outdoor Organizations
Military Veterans

10.67 (11)
8.22 (7)

10.24 (12)
8.05 (5)

10.71 (13)
7.78 (4)

Current Military Personnel
National Rifle Association

9.58 (9)
10.62 (10)

8.93 (8)
9.83 (10)

8.13 (7)
10.09 (9)

Firearm Manufacturers
Firearm Dealers

11.55 (16)
11.26 (15)

10.77 (13)
10.83 (14)

10.88 (14)
10.67 (12)

6.07 (2)

7.09 (3)

6.63 (3)

Hunting or Outdoor Magazines
Casual Acquaintances

10.83 (12)
10.83 (12)

11.45 (16)
11.21 (15)

11.88 (17)
11.10 (15)

Friends or Coworkers
Gun Show Managers or Coordinators

7.56 (4)
12.11 (17)

8.50 (7)
12.06 (17)

7.83 (6)
11.68 (16)

Physicians or Medical Professionals
Celebrities

7.32 (3)
12.44 (18)

7.56 (4)
13.72 (18)

8.24 (8)
14.05 (18)

Gun Violence Research Centers
The National Shooting and Sports Foundation

9.05 (8)
11.15 (14)

9.11 (9)
9.87 (11)

10.18 (10)
10.52 (11)

5.83 (1)
8.05 (6)

6.87 (2)
8.06 (6)

6.35 (1)
7.82 (5)

Family Members
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The American Foundation for Suicide Prevention
The American Association of Suicidology
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Multivariate Analyses of Variance
As can be seen in Table 12, the between class analyses indicated that there were
additional differences between the classes. One MANOVA and multiple Chi Squares
were conducted to examine how the classes differed in terms of demographic variables,
firearm storage practices, capability for suicide, and perceived neighborhood safety.
The omnibus test in the MANOVA was non-significant (Λ = .910; F [42, 378] =
.807; p = .804; ηp2 = .046) and therefore the ANOVAs were not examined. Chi Square
analyses indicated that class 1 (63.0%) was significantly more likely to not plan to
acquire firearms than class 2 (48.3%) and class 3 (49.0%; X2 [2, 378] = 7.168; p = .028).
The classes did not significantly differ on any other variables.
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Table 12 Chi Squares Examining Between Classes Differences for Minnesota Sample
Class 1
“Long-Guns”
% (N)
Gender
Men
Women
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Parent Status
Children
No Children
Marital Status
Married
Not Married
Firearm purchasing Plans
No Plan to Acquire
Unsure if Will Acquire
Plan to Acquire
Area of Residence
Non-Metropolitan Rural
Metropolitan Rural
Urban
Political Preferences
Highly Conservative
Somewhat Conservative
Moderate
Somewhat Liberal
Highly Liberal
Gun Safe
Gun Cabinet
Locking Device
Hard Case
Closet/Drawer, Unloaded
Closet/Drawer, Loaded

Class 2
“Multiple Firearms”
% (N)

Class 3
“Multiple Handguns”
% (N)
Χ2
4.872
47.9% (46)
52.1% (50)

P
.088

φ
.114

3.441

.179

.095

1.746

.418

.068

13.075

.042

.186

1.525

.822

.064

5.494

.704

121

3.865
2.178
1.153
1.585
4.627
1.115

.145
.336
.562
.453
.099
.573

.101
.076
.055
.065
.111
.054

57.6% (53) a
42.4% (39) a

61.6% (117) a
47.9% (73) a

32.6% (30) a
67.4% (62) a

39.5% (75) a
60.5% (115) a

45.8% (44)
54.2% (52)

71.7% (66) a
28.3% (26) a

77.9% (148) a
22.1% (42) a

79.2% (76)
20.8% (20) a

63.0% (58)b
18.5% (17) a
18.5% (17) a

46.3% (88) a
28.4% (54) a
24.7% (47) a

49.0% (47) a
22.9% (22) a
26.0% (25) a

59.3% (54) a
22.0% (91) a
18.7% (17) a

61.4% (116) a
19.6% (37) a
19.0% (36) a

67.0% (63) a
16.0% (15) a
17.0% (16) a

18.5% (17) a
28.3% (26) a
38.0% (35) a
12.0% (11) a
3.3% (3) a
39.1% (36) a
23.9% (22) a
28.3% (26) a
28.3% (26) a
35.9% (33) a
9.8% (9) a

19.5% (37) a
34.7% (66) a
30.5% (58) a
10.5% (20) a
4.7% (9) a
51.6% (98) a
21.6% (41) a
34.2% (65) a
25.3% (48) a
30.0% (57) a
14.2% (27) a

12.5% (12) a
33.3% (32) a
38.5% (37) a
9.4% (9) a
6.3% (6) a
46.9% (45) a
15.6% (15) a
30.2% (29) a
32.3% (31) a
42.7% (41) a
13.5% (13) a
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New Jersey
Latent Class Analysis
LCA model fit was determined using statistical information (i.e., BIC, AIC,
LMR) and class interpretability. Based on the findings from samples 1 and 2 and fit
statistics. Given that fit statistics indicated a 3-class solution fit the data better than a 4class solution, a 2-class solution was also ran. In total, 4 models were run, a 2-class
solution, 3-class solution, 4-class solution, and 5-class solution. It was determined that a
2-class solution fit the sample best (see Table 1). Class 2 was the largest (51.9%),
followed by class 1 (48.41%). As can be seen in Table 13, the classes differed on a
number of indicators. The multiple firearms and single handgun classes were replicated
in the New Jersey subsample.
Class 1 was a replication of the multiple firearms class; it was comprised of
people who owned all types of firearms, owned 5 or more firearms, primarily owned for
protection at home, and reported more suicidal ideation than the other class. Class 2 was
a replication of the single handgun class; it was comprised of individuals who owned
only owned one handgun and primarily owned for protection at home. Both classes had
comparable percentage of participants who scored in the high category on the PCTI.
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Table 13 Class Probability Scales on Indicator Variables for New Jersey Subsample
Variable
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Race
White
Black
American Indian
Alaskan Native
Asian
Native Hawaiian
Reasons for firearm ownership
Received as gift or inheritance
Personal safety or protection away from home
Personal safety or protection at home
Competition
Hunting
Other recreational reasons
To express my freedom
Other
Handgun
No
Yes
Shotgun
No
Yes
Rifle
No
Yes
Number of Firearms
One
Two-Four
Five or More
Loaded
Any firearm loaded
All firearms unloaded
Locking Devices
None
One
Two or More
Lifetime Ideation
No
Yes
PCTI

Class 1
“Multiple Firearms”
(n = 183)

Class 2
“Single Handgun”
(n = 195)

83.8%
10.1%
1.6%
3.9%
0.0%
0.6%

83.4%
9.5%
0.5%
3.5%
0.5%
1.2%

0.7%
26.5%
35.7%
5.7%
15.1%
3.6%
7.3%
5.4%

1.4%
17.7%
55.8%
4.9%
6.4%
1.7%
6.4%
5.7%

5.5%
94.5%

18.5%
81.5%

9.8%
90.2%

80.7%
19.3%

10.8%
89.2%

82.9%
17.1%

0.0%
33.7%
66.3%

70.4%
28.8%
0.7%

47.7%
52.3%

21.7%
72.9%

4.4%
53.8%
41.8%

19.5%
53.6%
26.9%

50.7%
49.3%

76.1%
23.9%
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Low
Middle
High

21.3%
50.9%
27.8%
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22.6%
53.6%
26.9%

Mean Differences in Credible Sources
Table 14 includes the mean ranking for all sources. The multiple firearms class
ranked law enforcement officers (7.69), Veterans (8.24), and family (8.29) as the most
credible sources to discuss firearm safety for suicide prevention; and ranked casual
acquaintances (10.75), gun show managers and coordinators (11.19), and celebrities
(11.77) as the least credible sources.
The single handgun class ranked law enforcement officers (7.10), physicians
(8.07), and The American Foundation for Suicide Prevention (8.33) as the most credible
sources to discuss firearm safety for suicide prevention; and ranked casual acquaintances
(10.79), hunting and outdoor magazines (11.42), and celebrities (12.75) as the least
credible sources. See Figure 6 for a visual depiction of the classes and rankings of
credible sources from Sample 2
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Table 14 Mean Differences in Credible Sources for New Jersey Subsample

Multiple Firearms

Single Handgun

M (rank)

M (rank)

Law Enforcement

7.69 (1)

7.10 (1)

10.30 (15)

10.35 (12)

Military Veterans

8.24 (2)

8.40 (6)

Current Military Personnel

8.80 (6)

8.79 (8)

Hunting or Outdoor Organizations

National Rifle Association
Firearm Manufacturers
Firearm Dealers
Family Members

9.31 (9)

9.54 (10)

9.58 (11)

9.90 (11)

10.10 (12)

10.47 (13)

56

8.29 (3)

7.53 (2)

Hunting or Outdoor Magazines

10.15 (13)

11.42 (17)

Casual Acquaintances

10.75 (16)

10.79 (15)

Friends or Coworkers

8.93 (8)

8.65 (7)

11.19 (17)

11.15 (16)

8.73 (5)

8.07 (3)

11.77 (18)

12.75 (18)

9.38 (10)

8.98 (9)

Gun Show Managers or Coordinators
Physicians or Medical Professionals
Celebrities
Gun Violence Research Centers
The National Shooting and Sports Foundation

10.27 (14)

10.55 (14)

The American Foundation for Suicide Prevention

8.61 (4)

8.33 (5)

The American Association of Suicidology

8.91 (7)

8.24 (4)
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Multivariate Analyses of Variance
As can be seen in Table 15, the between class analyses indicated that there were
additional differences between the classes. One MANOVA and multiple Chi Squares
were conducted to examine how the classes differed in terms of demographic variables,
firearm storage practices, capability for suicide, and perceived neighborhood safety.
The omnibus test in the MANOVA was non-significant (Λ = .920; F [21, 375] =
.837; p = .673; ηp2 = .048) and therefore the ANOVAs were not examined. Chi Square
analyses indicated that the classes did not significantly differ on any variables.
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Table 15 Chi Squares Examining Between Classes Differences for New Jersey Sample

Gender
Men
Women
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Parent Status
Children
No Children
Marital Status
Married
Not Married
Firearm Purchasing Plan
No Plan to Acquire
Unsure if Will Acquire
Plan to Acquire
Area of Residence
Non-Metropolitan Rural
Metropolitan Rural
Urban
Political Preferences
Highly Conservative
Somewhat Conservative
Moderate
Somewhat Liberal
Highly Liberal
Gun Safe
Gun Cabinet
Locking Device
Hard Case
Closet/Drawer, Unloaded
Closet/Drawer, Load

Class 1
“Multiple Firearms”
% (N)

Class 2
“Single Handgun”
% (N)

73.2% (134) a
26.8% (49) a

65.5% (127) a
35.5% (67) a

53.0% (97) a
47.0% (86) a

44.8% (87) a
55.2% (107) a

79.2% (145) a
20.8% (38) a

83.9% (162) a
16.1% (31) a

49.7% (91) a
31.7% (58) a
18.0% (33) a

59.3% (115) a
28.9% (56) a
11.9% (23) a

8.2% (13) a
41.5% (66) a
50.3% (80) a

18.1% (30) a
30.7% (51) a
51.2% (85) a

20.2% (37) a
26.2% (48) a
26.8% (49) a
16.4% (30) a
10.4% (19)a
51.4% (94) a
15.3% (28) a
36.1% (66) a
27.9% (51) a
27.3% (50) a
14.2% (26) a

27.6% (53) a
28.1% (54) a
28.1% (54) a
11.5% (22) a
4.6% (9) a
54.1% (105) a
19.6% (38) a
33.5% (65) a
20.6% (40) a
21.6% (42) a
9.3% (18) a
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Χ2
2.662

P
.103

φ
-.084

2.510

.113

-.082

1.387

.239

.061

5.300

.151

.119

.138

.711

.019

8.031

.090

.146

.287
1.198
.272
2.703
1.643
2.220

.592
.274
.602
.100
.200
.136

.028
.056
-.027
-.085
-.066
-.077

CHAPTER IV - DISCUSSION
The present study sought to determine and verify unique classes of firearm
owners that exist within the US and to understand who each class deems credible to
discuss firearm safety for suicide prevention. The findings from this study support that
firearm owners are a heterogenous group, and the relatively consistent replication of
classes across both samples and all subsamples highlights that there is a meaningful
degree of universality to the classes that were found. The results from this study can be
used to better understand the subgroups of firearm owners that exist and to create more
personalized and effective safe storage messaging.
Sample Comparisons
In both large samples, the same four classes were replicated, suggesting that the
few firearms, long-gun, handgun, and multiple firearms classes are stable nationally and
when examining three states collectively, except for a few notable differences between
the classes. Additionally, many of the classes replicated when the Mississippi, Minnesota,
and New Jersey samples were examined independently. Here again, there were
noteworthy differences, but the overall pattern of results was largely consistent.
Although there were some variances between the samples, the handgun and the
multiple firearms classes replicated in all samples. The handgun class represents a unique
and often overlooked subgroup of American firearm owners. In three of the four samples,
this class owned a single handgun, owned for protection, and although predominantly
White, identified as Black more than any other class. This class also reported high rates
of suicidal ideation and, given the type of firearms owned this group, may be at increased
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risk for dying by suicide with a firearm. Previous research has found handgun ownership
to be associated with dying by self-inflicted gunshot wound compared to another method
(Bond & Anestis, 2021). Another study found that risk for dying by suicide with a
firearm peaked right after someone acquired their first handgun, but overall around half
of firearm suicide deaths occurred more than 1 year after acquiring a handgun (Studdert
et al., 2020). Familiarity and access to handguns may result in this group being at
increased risk for utilizing a firearm in their suicide attempt, and risk may be further
increased right after their first handgun purchase, compared to classes that do not own a
handgun. Additionally, this class is comprised of the largest percentage of Black
Americans, and although firearm suicide deaths are commonly discussed as occurring
among White men, firearm suicide rates among Black men increased from 5.52 per
100,000 in 2000 to 6.22 per 100,000 in 2018 (CDC, 2020), providing further evidence
that this group may be at increased risk for using their firearm if they attempt suicide.
Although the handgun class looks similar across most of the samples, it differed
in the Minnesota sample. In the Minnesota sample, this class owned multiple handguns as
opposed to only owning one. One explanation for this difference may be the time point
and region of data collection. The Minnesota sample was collected from March 2021 to
May 2021, during which time the media provided attention to multiple instances of police
brutality directed towards Black Americans and focused on the social justice movement
that was sparked by the killing of Mr. George Floyd in Minneapolis. It is plausible that
the tragic events of the last year impacted this class’s reason for ownership, type of
firearms owned, and number of firearms owned. Specifically, Minnesota residents,
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especially those who identify as Black, may not feel comfortable contacting the police
when they are in danger, and therefore may feel as though they need to own multiple
handguns to keep themselves and their loved ones safe. It is important to note that
although this group had the highest percentage of individuals who identified as Black, it
was comprised mostly of White individuals. However, Black firearm owners were almost
completely absent in the other classes; highlighting that although this group is still
comprised mostly of white firearm owners, the rates of Black firearm owners in this
group is meaningful when compared to other groups. Additionally, this speaks to the fact
that the conclusions made from the other classes may not be able to be generalized
beyond White firearm owners. Another explanation for the higher number of handguns
owned is that this class reported high threat sensitivity. Their heightened threat
expectancies may have resulted in them acquiring more handguns to protect themselves
from the actual or perceived threat. This is consistent with prior research which has found
that threat sensitivity relates to intent to acquire a firearm in the next 12 months and
actual acquisition of a firearm during the firearm purchase surge in the beginning of 2020
(Anestis, Bandel, Daruwala, Bond, & Bryan, under review; Anestis, Bond, Daruwala,
Bandel, & Bryan, 2021). It is important for future research to determine how perceived
and actual protection and threat from law enforcement impacts firearm ownership.
The multiple firearms class was also replicated in all samples. This class
continuously reported the highest rates of suicidal ideation, except for in the Minnesota
sample. This group is what is commonly thought of as the “typical” American firearm
owner, identifying primarily as White and owning multiple firearms. The high number of
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firearms owned and high rates of suicidal ideation among this class are concerning;
however, it is important to note that their practical capability scores were not consistently
higher than the other classes, suggesting that access to more firearms does not result in
higher practical capability for suicide. Although previous research has found firearm
ownership increases practical capability (Houtsma & Anestis, 2017), it has been
established that owning more firearms does not increase risk of dying by suicide using a
firearm compared to another method (Bond & Anestis, 2021). It may be that practical
capability does not incrementally increase as the number of firearms increases, instead
practical capability may rise once one firearm is introduced into the home. Although this
class does not have higher practical capability for suicide, they are reporting more
ideation, which puts them at increased risk compared to the other classes. Additionally, in
Sample 2, and the Mississippi and New Jersey samples, this class had high threat
sensitivity, suggesting that they have a greater expectation of threat than other classes.
Previous research has found threat expectancies to be associated with an increased risk
for past-month suicidal behavior (Bryan, Bran, & Anestis, 2020); providing further
evidence that this class may be at heightened risk for suicidal behavior. On a positive
note, over 70% half of this class across all samples endorsed using at least one locking
device. This finding suggests that they may already be engaging in some safe storage
habits and potentially be open to discussing firearm safe storage for suicide prevention.
The few firearms class was replicated in Samples 1, 2, and the Mississippi
sample, but was not replicated in the Minnesota or New Jersey samples. This class
appears to be similar to the multiple firearms class in terms of race, reason for ownership,
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and type of firearms owned. The primary difference between this class and the multiple
firearms class is that they owned 2-4 firearms as opposed to 5+. Additionally, this class
appeared to be similar to the long-gun class. The primary differences between these
groups was that this class also owned handguns, and in some samples owned more
firearms. The similarities between this class and the multiple firearms and long-gun
classes may be why this class did not replicate in the Minnesota or New Jersey sample. It
is possible that in these two states, the few firearms class either did not own handguns,
which may have resulted in them being categorized in the long-gun class, or owned 5+
firearms, which resulted in them falling into the multiple firearms class. Although the few
firearms class is similar to other classes, there are some specific differences that make it
an important subgroup to examine. Specifically, in all three samples in which it emerged,
this class used 2+ safety devices or stored their firearms unloaded more than the other
classes. It is surprising that this group stored their firearms more safely than other groups
given that they endorsed the same primary reason for ownership: protection at home.
Understanding why this group of firearm owners engage in safer storage habits than
others may provide information that can be leveraged to increase safe storage among
other subgroups of firearm owners.
The final class, the long-gun class, was replicated in Samples 1, 2, and the
Minnesota sample. Although this class was similar across samples, the number of
firearms owned differed between Sample 1 and the other samples. Specifically, in Sample
1 this class only owned one firearm whereas in the other samples, this class owned 2-4
firearms. As mentioned above, one of the main differences between this class and the few
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firearms class was that this class did not own handguns. In both Sample 2 and the
Minnesota sample, this class owned primarily for hunting, a finding consistent with that
fact that this class owned long-guns, which are typically used for hunting. However, in
Sample 1, this class owned primarily for protection at home. All other classes in Sample
1 also owned for protection at home, however they owned at least one handgun. It is
unclear why the long-gun class in Sample 1 chose to only own one long-gun. One
explanation is that in Sample 1, this class only owned one firearm and they may have
chosen a firearm that they view as more versatile and which can also be used for hunting
or other recreational purposes. Additionally, in Sample 1, this class perceived their
neighborhood as less safe and endorsed high threat sensitivity; suggesting that this class
perceives their environment as less safe and has greater expectations that they will
encounter a threat than other classes. They may view a long-gun as a more useful firearm
to own for protection against the threats they are perceiving. However, in Sample 2 and
the Minnesota sample, this class had lower threat expectancies than other classes,
suggesting that the finding that nationally this group has higher threat expectancies does
not hold when the lens narrows to Minnesota, New Jersey, and Mississippi collectively or
Minnesota in particular. The long-gun class did not replicate in the Mississippi or New
Jersey samples. It is possible that in these geographic regions, those who own long-guns
are also more likely to own handguns and therefore these individuals would be classified
in the few firearms or multiple firearms classes.
One of the biggest differences within the classes across samples was storage
habits. For example, in the national sample, over 50% of the single handgun class stored
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their firearm loaded, while in the New Jersey sample less than 30% stored their firearm
loaded. The geographical differences likely account for the inconsistent storage habits. It
may be that some states or cultures place a greater emphasis on safe storage. For
example, New Jersey proposed a safe storage law in May 2021 that would require
firearms be stored in a locked location, with ammunition stored in a separate locked
location. The perception of safe storage in a certain state may impact firearm owners’
storage habits. Another component of geographical differences that may impact storage is
the socioeconomic status of the state or area. The three states surveyed in this study differ
in terms of socioeconomic status; and having the financial means to purchase certain
storage mechanisms, such as a biometric safe, may lead to greater adherence with safe
storage recommendations. Therefore, it is important for policy makers to work with
manufacturers to reduce the cost of or provide incentives for firearm owners to purchase
safe storage mechanisms.
Comparison to Prior Research
As mentioned above, two previous LCAs laid the foundation for the present study
(Schleimer et al., 2019; Bryan, Bryan, & Anestis, 2020). The present study replicated
three of the five classes found among California firearm owners (Schleimer et al., 2019).
Specifically, in the study by Schleimer and colleagues (2019), class 1 owned a mixture of
handguns and long-guns and owned 5+ firearms, making it comparable to the multiple
firearms class in the present study; class 2 owned 2-4 firearms and owned both long-guns
and handguns, thereby resembling the few firearms class; and class 3 owned one handgun
and is similar to the single handgun class. Additionally, the present study replicated all
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three classes found in the study by Bryan and colleagues (2020). Specifically, the low
volume class was comprised of individuals who owned one handgun and is comparable
to the single firearm class; the moderate volume class owned 2-3 firearms and is like the
few firearms class; and the high-volume class owned 5+ firearms and resembles the
multiple firearms class.
In the national sample from Bryan and colleagues and in the present study’s
national sample, the multiple firearms, single handgun, and few firearms classes were
identified. The replication of these classes in two national samples provides evidence that
these groups of firearm owners are stable when examining firearm owners broadly across
the US.
On a state level, the multiple firearms and single handgun samples were replicated
in California, Mississippi, Minnesota, and New Jersey. These four states are from
different geographical regions and differ in terms of political preferences, state wealth,
and rate of firearm ownership, highlighting that regardless of the state, there is a group of
firearm owners who own a single handgun and a group of firearm owners who own 5+
firearms.
Creating national and state level programs and safe storage messaging campaigns
that appeal to the different groups of firearm owners and address their specific needs will
help increase the effectiveness of the messages. Another way to enhance the credibility of
the message of firearm safety for suicide prevention is by using sources firearm owners
deem credible.

67

Credible Sources
The rankings in Sample 2 and the Mississippi, Minnesota, and New Jersey
samples for sources deemed credible to discuss firearm safety for suicide prevention were
inconsistent with previous research. Previous studies found law enforcement officers,
military members, and veterans to be some of the most credible sources to discuss
firearm safety (Crifasi et al., 2018; Anestis, Bond, Bryan, & Bryan, 2021). In the present
study, all samples ranked a combination of family, law enforcement officers, the
American Foundation for Suicide Prevention (AFSP), physicians, and veterans as the
three most credible sources to discuss firearm safety for suicide prevention. In the
Mississippi and Minnesota samples, AFSP, law enforcement officers, and family were
ranked the top three most credible sources among the handgun and multiple firearms
classes. In states with higher rates of gun ownership, it appears that the single handgun
and multiple firearms classes deem the same sources as credible. Although these classes
differ on other variables, they may both identify with gun owning communities and gun
culture values given that they come from states with high rates of firearm ownership.
Specifically, between 2007 and 2016 an average of 50% of households in Mississippi and
39% of households in Minnesota owned at least one firearm (RAND, n.d.); and this
number is estimated to be higher now, given the increase in firearm sales at the beginning
of 2020. The rates of firearm ownership in these states suggests that a high proportion of
residents grow up with firearms in the home. Children who are raised with firearms in the
home may identify more strongly with the gun owning community and gun culture than
those who were not raised with firearms in the home. The similarities between the
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cultures in Mississippi and Minnesota leads them to deem the same sources as credible.
Additionally, in Sample 2, the few firearms and long-guns classes ranked the same
sources as credible, once again suggesting that these classes may identify with gun
culture and want to hear from law enforcement officers, and family members. Given that
AFSP is a suicide prevention focused group, firearm owners may perceive them as
credible to discuss the suicide prevention side of firearm safety.
On the other hand, in New Jersey, a state with lower firearm ownership, the
credible sources differ. The handgun class ranked physicians as a highly credible source.
It may be that those who own a single handgun in New Jersey do not come from families
that identify with the gun owning community and therefore they do not feel comfortable
discussing firearm safety with their families and instead perceive physicians as credible.
The findings for the multiple firearms mirror findings from previous research from
national samples (Crifai et al., 2018; Anestis, Bond, Bryan, & Bryan, 2021) by ranking
law enforcement officers and veterans as highly credible sources. However, this class
also ranked family as a highly credible source. Those in New Jersey who own multiple
firearms may identify more with gun culture and may come from families who own
firearms and therefore perceive their family as credible.
Lastly, the few firearms class in the Mississippi sample and the long-gun class in
the Minnesota sample appear to be similar and both rank physicians as a top three
credible source. One explanation for the high ranking of physicians is the rates of firearm
ownership among physicians in these states. Mississippi and Minnesota have high rates
of firearm ownership, and previous research has found that a high percentage of health
69

care providers in Mississippi own firearms (Bond & Anestis, 2021). It may be that in
certain regions, patients assume their physicians own firearms, which leads them to view
their providers as credible to discuss safe firearm storage for suicide prevention. As
mentioned above, in New Jersey those who only own one handgun and who may identify
less with gun culture ranked physicians as more credible than did those who own multiple
firearms. Although this seems contradictory to the findings from other states, it may be
explained by the political preferences of the area. In states that are more accepting of
firearm ownership, physicians may be seen as more credible. Whereas those who own
multiple firearms and identify with gun culture in New Jersey, a typically liberal state,
may believe that physicians do not own firearms and that physicians will have a negative
reaction to firearm owners. Those who only own a handgun, in a more liberal state, may
not have the same concerns as those who own multiple firearms because they identify
less with gun culture and therefore deem physicians credible.
Overall, the high ranking of law enforcement and veterans as a credible source is
consistent with previous studies, while the rankings of family, AFSP, and physicians
were more surprising. This study is the first to include AFSP in the list of sources. As
mentioned above AFSP is a suicide prevention focused group it may be that firearm
owners see them as credible to discuss suicide prevention as opposed to a firearm safety
organization (e.g., gun violence research centers) that does not have suicide prevention in
its title. However, AFSP was ranked as slightly more credible than the American
Association of Suicidology (AAS), another suicide prevention group. The reasons behind
the differences in ranking is unknown. It may be something as simple as the names or
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perceptions of the organizations. Those outside of academia may be confused about what
“suicidology” entails or may perceive AAS as an academic organization and AFSP as a
community organization. Additionally, AFSP has a national partnership with the National
Shooting Sports Foundation, and the two organizations have created and disseminated
materials on firearms and suicide. It is possible that firearm owners have come across
AFSP’s materials, which may make them appear more legitimate. However, it is
important to consider that NSSF was not ranked as a highly credible source. It may be
that NSSF has helped AFSP interact with hard-to-reach firearm owning audiences which
view AFSP, as a suicide prevention organization, as more credible to discuss suicide
prevention than NSSF. Although AFSP is perceived as credible, it is unknown what
factors have led it to be credible. Future research should seek to determine why firearm
owners deem them trustworthy to discuss firearm safety for suicide prevention in order to
help other, similar organizations (e.g., Gun Violence Research Centers) gain credibility
among firearm owners.
Another potential explanation for the differences between these findings and those
from prior research may based on methodology. To our knowledge, this study was the
first to randomize the order in which the sources appeared in the actual survey item. Prior
studies presented the list of sources in the same order each time, with physicians being
listed last. The fact that physicians did not always appear last may have led to participants
ranking physicians higher than in previous studies.
Law enforcement officers were continuously ranked as a highly credible source to
discuss firearm safety for suicide prevention. As mentioned above, this is consistent with
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previous research (Crifasi et al., 2018; Anestis, Bond, Bryan & Bryan, 2021); and further
validates that law enforcement officers are perceived as credible by almost all members
of the firearm owning community. Utilizing law enforcement officers for safe storage
campaigns will ensure that the message resonates with the maximum amount of firearm
owners.
The ranking of family members as a credible source may speak to the gun culture
of the states in the survey. For example, Mississippi and Minnesota have a high rate of
firearm ownership and therefore it is likely that those from these states grew up with
firearms and have family members who own firearms. The culture of owning firearms
may lead to people viewing their family as trustworthy sources to discuss firearm safety
for suicide prevention.
In all samples, a combination of casual acquaintances, gun show managers or
coordinators, hunting and outdoor magazines, and celebrities were ranked the three least
credible sources. Regardless of the class of firearm owners being targeted with the
message, these sources are not perceived as credible and safe storage campaigns should
be cautious when selecting them as messengers. Interestingly, many of the sources that
were ranked as less credible were part of the firearm community (e.g., firearm dealers).
These finding highlights that being part of the firearm community is not enough to make
a source credible. However, some of these sources have access to a large number of
firearm owners. Creative marketing strategies, such as pairing them with a more credible
messenger may enhance their credibility and ensure that the message of firearm safety is
disseminated through multiple platforms to reach the maximum amount of people. For
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example, a gun show manager or coordinator can work with AFSP to disseminate
information and handouts at a gun show. Finding ways to pair credible messengers with
those not perceived as trustworthy but interact with many firearm owners, may help
increase the reach and credibility of the message. Future research should empirically
examine what sources are more credible in delivering the message of safe firearm storage
for suicide prevention.
In conclusion, safe firearm storage campaigns should utilize certain sources based
on the firearm owners they are aiming to reach. If the target group is firearm owners who
live in states with high firearm ownership and likely identify with gun culture values,
AFSP, law enforcement officers, and family members should serve as the messengers.
When relaying a message to firearm owners who live in states with high firearm
ownership and own long-guns or a few firearms, physicians should be utilized as
messengers. Additionally, when trying to reach those who live in states with lower rates
of firearm ownership and only own one firearm, physicians should deliver the message;
and when targeting those who live in these types of states but own multiple firearms,
family members should be used as messengers. When it is not possible to use specific
messengers to target specific subgroups of firearm owners, AFSP or law enforcement
officers should be selected as the messengers since they are deemed credible by almost
all subgroups of firearm owners.
Limitations and Future Directions
Although informative, the present study is not without its limitations. Data
collection for Sample 2 was not complete prior to analysis and therefore the sample is not
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reflective of the 2010 US census data, which limits the generalizability of the findings.
Another limitation is that the PCTI was converted from a Likert measure to a categorical
measure; although necessary to include this variable into the LCA model, converting the
variable results in a loss of information. Third, safe storage practices were coded as
categorical based on how many different safe storage devices were used on at least one
firearm. This coding system favors those with more than one firearm and does not
provide information on what specific safe storage mechanisms are being used. Lastly, we
did not assess for storage habits of each firearm, which limits our understanding of how
often a firearm owner uses certain safe storage devices. Future research should determine
ways to assess firearm storage habits for each firearm owned.
This study provides an understanding of the unique subgroups of firearm owners
that exist within the US and who they deem credible to discuss firearm safe storage for
suicide prevention. Future research should seek to better understand the classes of firearm
owners, especially the single handgun and multiple firearms classes given their
potentially high risk for suicide, to create firearm means safety strategies that address
their specific needs. Findings from this study should be used to increase the effectiveness
of firearm safety messaging, which may result in greater adherence with
recommendations and ultimately reduce suicide rates.
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Figure 1: Figure of Part 1
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Figure 2: Figure of Part 2
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Figure 3: Figure of Part 3
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Figure 4: Figure of Results from Part 1
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Figure 5: Figure of Results from Part 2
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Figure 6: Figure of Results from Part 3
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